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— In the previous meeting (25.10.2021)

— A detailed description of the detector and its design performances were
presented as they are included in the TRD TDR Addendum.

— First results from mCBM July 2021 data taking campaign were shown.

— In this meeting (18.03.2022)
— Final TRD2D chamber - Prototype construction status
— Further data taking at SIS18 with the mCBM; (dry runs, CR, C-Ni)
— Software development; (monitoring, reconstruction, simulations)

Details are discussed using the following communication channels

- TRD-2D @ DFH._

- TRD @ CBM

- mCBM operation

- mCBM Data Analysis & Simulations
- DAQ

- CBM Redmine

- CERN Mattermost

- CBM GitLab
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https://indico.nipne.ro/category/10/
https://indico.gsi.de/category/469/
https://gsi-fair.zoom.us/j/62286138688
https://indico.gsi.de/category/441/
https://indico.gsi.de/category/181/
https://redmine.cbm.gsi.de/
https://mattermost.web.cern.ch/cbm/
https://git.cbm.gsi.de/

pe construction

/ Components \

(1stready, 2" prepared) (A.Radu) : L : :
- chamber ledges (final touches) : W!re Wmd_mg machlng & Af‘dre')
- wire comb 1.5 mm (A.Radu/V. Duta) - e s TeeEuiig evies .
- wire comp 3 mm (M. Petris) : (.C > (ATTEE)
- araldite, Anode w, Cathode w (M. Petris) - Chamber mounting device
ﬂkplane components (D. Bartos) and technology ND@

aob

- Continuous filling
and emptying list

o

- pad-plane connectivity (V.Aprodu, L.Prodan)
- mechanical and absorption tests
for the entrance window (D.Dorobantu)

@s mechanical tolerance, gas box (L.Radw

Quality Assurance Tests
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D. Dorobantu et al., Studii de optimizare a ferestrei de intrare a detectorului de radiatie de tranzitie pentru experimentul CBM

D. Dorobantu et al., Entrance window for the TRD-2D chambers for the CBM experiment, CBM Progress Report 2021, in preparation
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https://indico.nipne.ro/event/173/contributions/243/attachments/176/305/Studii%20de%20optimizare%20a%20ferestrei%20de%20intrare%20a%20detectorului%20de%20radia%C8%9Bie%20de%20tranzi%C8%9Bie%20pentru%20experimentul%20CBM-concluzii.pdf
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https://indico.nipne.ro/event/176/contributions/261/attachments/183/342/RamaMontaj.pdf

Provide TRD v22d as of March 9th for Carbon beam data taking
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wow ... many thanks!
Although | have the feeling that cosmics come especially in our cave while we are
not watching ... a kind of a new measuring process (&3

Please ramp down the HV of all counters - Norbert and Ingo will work inside the
cave |

Adrian Weber 1:37 PM

© | am not at hime and can not ramp down.

N. Herrmann, Online monitoring

18th March 2022

TRD2D - mCBM 22


https://mattermost.web.cern.ch/cbm/pl/ciwmm7t8otbr9fmji3nkms9fna

all except PSD, GEM2

— 2060 thick target
- 2061 thin target
- 2062 empty

all except PSD, TRD patrtially

- 2064 thin target
- 2065 thin target

g 1600

1400
1200
1000
B
B
a0

200

[

TOF

borrowed from A. Toia neof event

DTl

Eriies 1 iKF0ERiT

A

11.03.2022

AT of kTrd digis to seed time of event___
= F oy
E 1anl- 5 - e

- TRD1D /.
1204 ~
i I
10— \‘ll
[ Ll\v
IIHI-— 1},
= . Yoy .
TRy LY
w 1w .2I|:"JI ||||||||||||| ‘Elol I |2'|:.>| ;'nl':.\:):l

AT of kSts digis to seed time of ev =

Enries  d356RE2

s STS h[ M 03068
ok f |
A |
] .
!
ool "___J ll'm__,m_h_n -

It 1 't L ! ! ! ' L
=168 -0 60 40 20 0 2 &0 &0 & I
AT i}

AT of kTrd2D digis to seed time of I

3 f Ef:I:H “E@am
- Mear 5671
= TRD2D/\
1o000{~ f l|
N r
BOMHH— ’[ ]‘l
E000—
C i \‘
A= f
J
r ) ]lL
2000; ....... u-'*” L"'I-q_
e L L R
AT {n
N.Herrmann, CBM General Assembly, Mar 11, 2022

=

a

22000

JZERICH |

Online selected digi events

triggered with
Tof-STS coincidences

C beam at 2A GeV

acquisition time: ™~ 10 min

AT of kRich digis to seed time of ev

2t

hT[

THO00 =
16000 E / \
14000
120
100}
BOOO
GO0
SO0
2000
o

Enrias  GOG0AZ2
Mean —2.550

&
al
B

ED
aT (ns)

A. Bercuci, C-Ni 1.96 AGeV mCBM 10th March 2022

18th March 2022

TRD2D - mCBM 22



https://indico.gsi.de/event/14520/contributions/61184/attachments/38965/52683/STS_mCBM_11032022.pdf
https://indico.gsi.de/event/14495/contributions/61109/attachments/38949/52655/GA_20220311.pdf
https://indico.gsi.de/event/14532/contributions/61291/attachments/39005/52751/C-Ni.pdf
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D21 reconstruction

........ %2/ ndf 166.5 /137
Constant 867.2 + 4.0

----- Mean -0.01624 + 0.00220
Sigma 0.4779 + 0.0029

Anode wire identification
was not proved yet @
mMCBM probably due to
some shortcomings in the
signal processing

1001 - ol F

2
(em)

i

Trk ™ XTrdzq

Global space-time correlation of the local Trd reconstruction
within the mCbm environment *

A Bercuci', D, Emschermani®, P Kahler®, A. Puntie®, P Raisig®, F. Roether®, €. Schiaua®, and
D. Schiedr™

WFIN-HH, Bucharest, Romania: *WWU, Mucnster, Germany; *IKF, Frankfurt, German
“GSI. Darmstadt, Gcmm.ns i A i
B

Four Trd modules. (see Fig. 1) having geometrics and
Front End Electronics (FEE) close to those proposed for the
CBM experiment [1][2], were operated in the mCEM test
Facility &t SIS18 ar GSI Germany. They were installed be-
tween the Sts and Tofl detectors as in the final experiment,
acting as intermediate tracking devices.

Figure 1: The Trd senp ar mCBM 2021 comprising four
medules: Trd-2d, Trd-2dl and iwe Trd-1d modules.

Of all Trd modules installed. three were dedicated 10
tracking. while the Trd-2dh was used for more FEE re-
lated tests [1). The current report emphasizes the spatial-
temporal comrelation of the Trd reconstructed data wit. a
selection of particle trajectories tagged by Sts and Tod.

Time correlations, raw-event selection

A close to final DAQ was tested for the first time during
the mCBM 21 campaign driven by a common clocking
scheme (the TRC [3]) steening all participating systems. A
trigger-less data stream imposes challenges also on the data
analysis as ime-dimension became instrumental in data re-
construction. A hybrid event definition was developed [4]
based on a Tof soft trigger constructed out of selected data.
Such trigger is checked against cach data from the rest of
the detectors within a sire-shice! {TS).

The time corrclations are shown in Fig. 2 for all
mCBM 21 systems: Sts, Trd-1d. Trd-2d, Rich and Psd. For

“Wark suppurted by Romaniza Ministry of Research, Inovation sad
Digitrason NUCLEL Project Contract PN 19060103, RO-FAIR Project
FAIR-03/16 1. 2020, BMBF grant 05P19PMFCI aad 05P21PMFC aad
BMEF prant 05P19RFFC and 06P2 IRFFC1

" time mterval defimed by the DAL of continuous read o packing

RI, Frankfurt, Germany:

o e

Figure X Time differences within @ TS berween Tof sof-
mrigger and row dinn measwred with dhe rese of mCBM com-
ponents: iame resslunion determinarion 15 emphasized by
the dashed-line fir in each case.

cach system, the distribution has two components: a Aat
background of uncomrelated data and 2 Gauss signal of time
differences of event comelated measurements. The model
i povn in Fig. 2 by a dashed line for cach case and its de-
viatiens from are 1o be further investigated.
An evens pme-resofurion can be also derived for cach sys-
tem (see figure legendh and such value positively compare
with realistic simulations of the experimental setup. For
the case of Trd- 1d the time-re solution is drastically limited
by not using the digital features of the SPADIC ASIC. but
only the rough ADC sample timing.

The time comrelations, as shown in Fig. 2. are used to cal-
ibrate and define ime-windows for raw-event reconstruc-
ton. Such selection is used to force the local system clus-
ter/hit reconstruction apply only on the sub-set of time se-
lected data. The efficiency and bias of such procedure is
under investigation on detailed simulations but & Arst test
can be already performed on data by following the spatial
correlation between several systems.

[EE

Spatial correlations, local reconstruction

Testing the raw-gvent selection procedure with data is
in progress [4]. From a Trd perspective. a possible test is
to extend the time selection o these events with anly two
hits in bath the Sis and Tof systems. Further constrains are
imposed on the hits being measured in different modules
of each sysiem. A lincar inerpolation is performed on the
four spatial points, mimicking the particle trajectory. and
its interseets with the fiducial volumes of the Trd modules
conscquently estimated.

A. Bercuci et al., Global space-time correlation of the local Trd reconstruction
within the mCbm environment, CBM Progress Report 2021, in preparation
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TRD track extrapolation : linear fit of ideally reconstructed TRD hit extrapolated to STS and ToF (z of MC point)

— see next slide for ideal reconstructed TRD hit definition
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CbmRoot integration : Digitization = Reconstruction — Tracking — Physics
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